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What is claimed is: 

t l. A printed wiring board-forming sheet 
comprising a resin sheet having a through hole in the 
thickne\s direction and a conductive metal chip having 
a shape substantially corresponding to. the through 
hole and being inserted in the through hole. 



10 



2. The printed wiring board-forming sheet as 
claimed in claiV 1/ wherein the conductive metal chip 
is so inserted in\ the through hole that the chip is 
flush with the resin sheet. 



15 



3. The print-ec^/ziring board-forming sheet as 
claimed in claim LT wherein the conductive metal chip 
is so inserted in the through hole that the chip 
protrudes from at least ohe surface of the resin sheet. 



20 



4. .The printed wiringY board-forming sheet as 
claimed in claim 1, wherein t^e conductive metal chip 
comprises a metal or a composite metal punched from at 
least one metal sheet selected f\rom the group 
consisting of a solder sheet, a copper sheet, a copper 
alloy sheet, and a solder plated mental sheet. 
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The printed wiring board-forming sheet as 
claimed in claim 1, wherein the resin sheet is formed 

from an \nsulating resin. 

\ 
v 

\ 

5 6. T>he printed wiring board-forming sheet as 

claimed in llaim 5, wherein the resin sheet is formed 
from at leas^one insulating resin selected from the 
group consisting of polyimide, polyester, 
polypropylene, \>olyphenylene sulfide, polyvinylidene 

10 chloride, Eval, fcjlass epoxy and a BT resin. 

7. A via hole^lforming method, which uses a punch 
and a die having^^/se with a die hole and which 
comprises so supposing a resin sheet and a 
15 conductive metal sheei^on the base that the resin 

sheet is on the base si^de, allowing the punch to get 
close relatively to theWise a nd get away relatively 
from the base to punch the conductive metal sheet, 
further punching the resA sheet by means of a chip of 
20 the conductive metal sheet\thus punched, and locating 
the chip of the conductive ietal sheet in the punched 
hole formed in the resin shejet. 
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8. The via hole-forming method as claimed in 
claim V, wherein the punch is fabricated so as. to be 
integrated with the die having a base with a die hole, 

\rhe via hole-forming method as claimed in 
claim 7 , wherein the resin sheet is formed from an 

insulating resin . 

\ 
\ 

\ 

10. The via hole-forming method as claimed in 
10 claim 9, wherein\ the resin sheet is formed from at 

least one insulating resin selected from the group 
consisting of polyimide, polyester, polypropylene, 
polyphenylene sulfide, polyvinylidene chloride, Eval, 
glass epoxy and a BT \r€ 

15 

11. The via h^Le^f orming method as claimed in 
claim 7, wherein the conductive metal sheet comprises 
at least one metal sheet selected from the group 
consisting of a solder sheet, a copper sheet, a copper 

20 alloy sheet, and a solder plated metal sheet. 

12. A via hole-forming method, which uses a punch 
and a die having a base with a "die hole and which 
comprises so superposing on the base a resin sheet and 

25 a conductive metal sheet having £ larger thickness 

ii 




10 
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lan the resin sheet that the resin sheet is on the 
bake side, allowing the punch to get close relatively 
to tVe base and get away relatively from the base to 
punchVhe conductive metal sheet, further punching the 
resin sheet by means of a chip .of the conductive metal 
sheet thu\s punched, and so inserting the chip of the 
conductive\metal sheet in the punched hole formed in 
the resin stieet that at least one tip of the chip 
protrudes frob the surface of the resin sheet. 

13. The via hole-forming method as claimed in 
claim 12, wherein, the punch is fabricated so as to be 
integrated with the die having a base with a die hole. 




15 i4. The viarhgae- forming method as claimed in 

claim 12, wherein the\resin sheet is formed from an 
insulating resin. 

V 

15. The via hole-forming method as claimed in 
20 claim 12, wherein the resin sheet is formed from at 
least one insulating resin selected from the group 
consisting of polyimide, polyester, polypropylene, 

polyphenylene sulfide, polyvinylidene chloride, Eval, 

\ 

glass epoxy and a BT resin. ^ 



25 
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l6. The via hole-forming method as claimed in 
claim \2, wherein the conductive metal sheet comprises 
at leasl one metal sheet selected from the group 
consisting' of a solder sheet, a copper sheet, a copper 
5 alloy sheet, and a solder plated metal sheet. 



17. A process for producing a resin sheet having, 
a filled via hole filled with a metal, which uses a 

punch and a die having a base with a die hole and 

\ 

10 which comprises :\ 

a feeding step wherein a resin sheet and a 
conductive metal s\eet superposed on the resin sheet 
are so fed onto the^base that the resin sheet is on 

the base side, and 

a punching st^herein the punch is allowed to 
get close relatively the base and get away 
relatively from the base to punch the conductive metal 
sheet, then the resin sh^.et is punched by means of a 
chip of the conductive me^al sheet thus punched, and 
the chip of the conductive\metal sheet is located in 
the punched hole formed in the resin sheet. 



15 
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18. The process for producing a resin sheet 
having a filled via hole as claimed in claim 17, 
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lerein the punch is fabricated so as to be integrated 
wi\h the die having a base with a die hole. 



10 



,9. The process for producing a resin sheet 
having \a filled via hole as claimed in claim 17, 

V 

wherein \he resin sheet is formed from an insulating 
resin . 




20. The process for producing a resin sheet 
having a filled via hole as claimed in claim 19, 
wherein the resin sheet is formed from at least one 
insulating resin\selected from the group consisting of 

polyimide, polyester, polypropylene, polypheny lene 

\ , 

sulfide, polyvinylidej^f chloride, Eval, glass epoxy 
and a BT resin. 




15 



21. The process fbr producing a resin sheet 

\ 

having a filled via hole\as claimed in claim 19, 

\ 

wherein the conductive metal sheet comprises at least 

\* 

20 one metal sheet selected frbm the group consisting of 

\ 

a solder sheet, a copper sheet, a copper alloy sheet, 
and a solder plated metal sheet. 




25 



22. The process for producing a resin sheet 
having a filled via hole as claimed in claim 17, which 
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.ncludes a step wherein a wiring pattern that is 



electrically connected to the chip located in the 
punched hole is formed on both surfaces of the resin 
sheefr. 



15 



23\ A process for producing a resin sheet having 
a filledWia hole filled with a metal, which uses a 
punch and\ die having a base with a die hole and 

\ 

which comprises: 
10 a step therein a punched hole of a necessary 

pattern is forfned in a resin sheet, 

a feeding sW wherein the resin sheet having the 
punched hole formed therein and a conductive metal 
sheet superposed on/£ne resin sheet are so fed onto 
the base that the Ain sheet is on the base side, and 

a punching step\/h erein the P unch is allowed to 
get close relatively t?b the base and get away 
relatively from the bas^e to punch the conductive metal 
sheet, and a chip of the\conductive metal sheet thus 
20 punched is located in the\punched hole previously 
formed in the resin sheet. 



24. The process for producing a resin sheet 
having a filled via hole as claimed in claim 23, 
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s to be integrated 



therein the punch is fabricated so a 
wi\h the die having a base with a die hole 



.5. The process for producing a resin sheet 
having ^ filled via hole as claimed in claim 23, 

in sheet is formed from an insulating 




wherein 
resin . 



e res: 



26. TheWocess for producing a resin sheet 
10 having a fillekvia hole as claimed in claim 25, 

wherein the resin sheet is formed from at least one 
insulating resin\elected from the group consisting of 
polyimide. polyestlr, polypropylene, poiyphenylene 
sulfide, polyvinyliW =nloride, Eval, glass eooxy 
15 and a BT resin. 




20 



27. The process f\r producing a resin sheet 
having a filled via holeVas claimed in claim 23, 
wherein the conductive melal sheet comprises at. least 
one metal sheet selected from the group consisting of 
a solder sheet, a copper she^t, a copper alloy sheet, 
and a solder plated metal sheet. 

28. The process for producing a resin sheet 

• v, i~ ac Mainled in claim 23, which 
ing a filled via hole as clairwea 



25 having 
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ncludes a step wherein a wiring pattern that is 
electrically connected to the chip located in the 
pun\hed hole is formed on both surfaces of the resin 
sheet 

29 A A process for producing a resin sheet having 
a filled \ia hole filled with a metal, which uses a 



punch and a\ die having a base with a die hole and 
which comprises: 

a feedingVstep wherein a resin sheet having a 
conductor la ye reformed on one surface and a conductive 

metal sheet superposed on the resin sheet are so fed 

V 

onto the base that\ the resin sheet is on the base side, 

and \ 

a punching stTe^W^erein the punch is allowed to 



get close relativ 




the base and get away 



w 



relatively from the base to punch the conductive metal 



sheet, then the resin sheet is punched by means of a 
chip of the conductive met\al sheet thus punched, and 
20 the chip of the conductive metal sheet is so located 

in the punched hole formed in\ the resin sheet that the 
chip comes into contact with bhe conductor layer. 



30. The process for producing a resin sheet 
25 having a filled via hole as claimed in claim 29, which 



98 



tcludes an etching step wherein a necessary wxnng 
pattern is formed from the conductor layer. 

\l. The process for producing a resin sheet 
havingV filled via hole as claimed in claim 29, 
wherein\he punch is fabricated so as to be integrated 
with the d^e having a base with a die hole. 



32. Th^process for producing a resin sheet 
10 having a filled via hole as claimed in claim 29, 

wherein the re\n sheet is formed from an insulating 
resin . 



15 
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33. The proce^ssyifor producing a resin sheet 
having a filled vT^le as claimed in claim 32, 
wherein the resiiT sh'eet is formed from at least one 
insulating resin selected from the group consisting of 
polyimide, polyester, polypropylene, polyphenylene 
sulfide, polyvinylidene chloride, Eval, glass epoxy 
and a BT resin. 



25 



34. The process for producing a resin sheet 
having a filled via hole as claimed in claim 29, 



wherein the conductive metal sWt comprises at least 
one metal sheet selected from tie group consisting of 



4 
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solder sheet, a copper sheet, a copper alloy sheet, 
an\ a solder plated metal sheet. 



10 



15 
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3fi. The process for producing a resin sheet 
having \ filled via hole as claimed in claim 29, which 
includes \a step wherein a wiring pattern that is 
electrically connected to the chip located in the 
punched holevis formed on both surfaces of the resin 
sheet . \ 



36 



A process for producing a resin sheet having 



\ 
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a filled via hole\filled with a metal, which uses a 
punch and a die having a base with a die hole and 
which comprises: \ 

a step wherein^X^dpnched hole of a necessary 
pattern is formed m a '-.resin sheet having a conductor 
layer formed on one surface, 

a feeding step wherein the resin sheet having the 
punched hole formed therein^ and a conductive metal 
sheet superposed on the resign sheet are so fed onto 
the base that the resin sheettis on the base side, and 

a punching step wherein the punch is allowed to 
get close relatively to the baL and get away 

relatively from the base to puncb the conductive metal 

\ 

sheet, and a chip of the conductive metal sheet thus 
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mnched is so located in the punched hole previously 
foYmed in the resin sheet that the chip comes into 
conXact with the conductor layer. 



3\. The process for producing a resin sheet 

\ 

havinq a\ filled via hole as claimed in claim 36, which 

\ . . 

includes an etching step wherein a necessary wiring 

pattern is 'formed from the conductor layer. 

\ 

\ 

38. The\rocess for producing a resin sheet 
having a filled\via hole as claimed in claim 36, 
wherein the punch\is fabricated so as to be integrated 
with the die having a base with a die hole. 




39. The pro#ss\for producing a resin sheet 
having a filled via hoPe as claimed in claim 36, 
wherein the resin sheet \s formed from an insulating 



resin . 



40. The process for producing a resin sheet 
having a filled via hole as claimed in claim 39, 
wherein the resin sheet is forced from at least one 
insulating resin selected from the group consisting of 
polyimide, polyester, polypropylene, polyphenylene 
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sulfide, polyvinylidene chloride, Eval, glass epoxy 
a\d a BT resin. 

Vl. The process for producing a resin sheet 
havinia filled via hole as claimed in claim 36, 
whereirAthe conductive metal sheet comprises at least 
one meta\ sheet selected from the group consisting of 
a solder ^eet, a copper sheet, a copper alloy sheet, 
and a solde\ plated metal sheet. 

42. The process for producing a resin sheet 
having a filled\via hole as claimed in claim 36, which 
includes a step therein a wiring pattern that is 
electrically connMd to the chip located in the 
punched hole is/^ed on both surfaces of the resin 
sheet . 




43. A process f or \producing a resin sheet having 
a filled via hole filled\with a metal, which uses a 
punch and a die having a ba se with a die hole and 
which comprises: \ 

a feeding step wherein ^ resin sheet having 
conductor layers formed on both surfaces and a 
conductive metal sheet superposed on the resin sheet 
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are so fed onto the base that the resin sheet is on 
tfte base side, and 

\ a punching step wherein the punch is allowed to 
get cVse relatively to the base and get away 

5 relatively from the base to punch the conductive metal 
sheet, th\ the resin sheet is punched by means of a 
chip of the ''conductive metal sheet thus punched, and 
the chip of the conductive metal sheet is so located 
in the punched "hole formed in the resin sheet that the 

10 chip comes into contact with both the conductor layers. 

44. The process for producing a resin sheet 
having a filled via ho^as claimed in claim 43, which 
includes an etching wherein a necessary wiring 

15 pattern is formed f^m each of the conductor layers. 



45. The process for producing a resin sheet 
having a filled via hole as Waimed in claim 43, 
wherein the punch is fabricated so as to be integrated 
20 with the die having a base with^ a die hole. 



46. The process for producing a resin sheet 
having a filled via hole as claimed in claim 43, 
wherein the resin sheet is formed fr\om an insulating 
25 resin. 
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17. The process for producing a resin sheet 
having\a filled via hole as claimed in claim 46, 
wherein Yhe resin sheet is formed from at least one 
5 insulating resin selected from the group consisting of 
polyimide, Npolyester, polypropylene, polyphenylene 
sulfide, polyvinylidene chloride, Eval, glass epoxy 
and a BT resiH- 

10 48. The process for producing a resin sheet 

having a filled via hole as claimed in claim 43, 
wherein the conductive metal sheet comprises at least 
one metal sheet selected from the group consisting of 
a solder sheet, a copper sheet, a copper alloy sheet, 

15 and a solder plated riejrafl sheet. 



49. The process fqr producing a resin sheet 

having a filled via hole \as claimed in claim 43, which 

\ 

includes a step wherein a ^wiring pattern that is 
20 electrically connected to t^he chip located in the 



punched hole is formed on both surfaces of the resin 



sheet. \ 

\ 
\ 

v 

50. A process for producing a resin sheet having 



25 a filled via hole filled with \ metal, which u 



ses a 



V 
\ 
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Wh and a die having a base with a die hole and 

whrch comprises: 

\a step wherein a punched hole of a necessary 
P atte\n is formed in a resin sheet having conductor 
layers Vormed on both surfaces, 

a feeding step wherein the resin sheet having the 
punched h\le formed therein and a conductive metal 
sheet superposed on the resin sheet are so fed onto 
the base that the resin sheet is on the base side, and 

a punching step wherein the punch is allowed to 
get close relatively to the base and get away 
relatively from the base to punch the conductive metal 
sheet, and a chip ^of the conductive metal sheet thus 
punched is so looa^ in the punched hole previously 
formed in the re//\heet that the chip comes into 
contact with both the\conductor layers. 

\, 
\ 

51. The process for producing a resxn sheet 
having a filled via hole \s claimed in claim 50, which 
includes an etching step wherein a necessary wiring 
pattern is formed from each\of the conductor layers. 

\ 

\ 

52. The process for producing a resin sheet 
having a filled via hole as claimed in claim 50, 
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>rein the punch is fabricated so as to be integrated 
wi\h the die having a base with a die hole. 

i3. The process for producing a resin sheet 
having \a filled via hole as claimed in claim 50, 
wherein\he resin sheet is formed from an insulating 
resin . 

54. The process for producing a resin sheet 
10 having a filled via hole as claimed in claim 53, 

wherein the resin sheet is formed from at least one 
insulating resin selected from the group consisting of 
polyimide, polyester, polypropylene, polyphenylene 
sulfide, polyvinyli^epe chloride, Eval, glass epoxy 
15 and a BT resin 

55. The process for producing a resin sheet 
having a filled via hole . as claimed in claim 50, 
wherein the conductive metal sheet comprises at least 

20 one metal sheet selected from the group consisting of 
a solder sheet, a copper she^et, a copper alloy sheet, 
and a solder plated metal sheet. 



\ 

56. The process for producing a resin sheet 

\ 

25 having a filled via hole as claimed in claim 50, which 
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includes a step wherein a wiring pattern that is 
e\ctrically connected to the chip located in the 
punV d hole is formed ° n b ° th SurfaCSS ° f reS±n 



10 



15 



20 



5 7 \ A process for producing a resin sheet having 
a filledVia hole filled with a metal, which uses a 
punch and Y die having a base with a die hole and 
which comprises: 

a feeding step wherein a resin sheet and a 
conductive metad sheet having a larger thickness than 
the resin sheet\ said conductive metal sheet being 
superposed on the\resin sheet, are so fed onto the 
base that the resiVs*eet is on the base side, and 

a punching sJOherein the punch is allowed to 
get close relativZ Ao the base and get away 
relatively from the ba\e to punch the conductive metal 
sheet, then the resin slet is punched by means of a 
chip of the conductive meW sheet thus punched, and 
the chip of the conductive\metal sheet is so located 
in the punched hole formed \n the resin sheet that a 
tip of the chip protrudes ouLide the punched hole. 



58 



The process for producing a resin sheet 



25 



having a filled via hole as claimed in cla 



im 57, which 
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\ncludes a step wherein a wiring pattern that is 
electrically connected to the non-protruded side of 
theVchip located in the punched hole is formed on one 
surface of the resin sheet. 



10 
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59 \ The process for producing a resin sheet 
having a jLil-led via hole as claimed in claim 57, which 
includes an\etching step wherein a necessary wiring 
pattern is firmed from each of the conductor layers. 



60. The process for producing a resin sheet 
having a filled vka hole as claimed in claim 57, 
wherein the punch \g fabricated so as to be integrated 



with the die having a #fse with a die hole. 




61. The process for producing a resin sheet 

\ 

having a filled via hole as claimed in claim 57, 

\. 

wherein the resin sheet is \formed from an insulating 



resxn , 



20 \ 

V 

62. The process for producing a resin sheet 
having a filled via hole as claimed in claim 61, 
wherein the resin sheet is formed\from at least one 
insulating resin selected from theXgroup consisting of 
25 polyimide, polyester, polypropylene, Ypolyphenylene 



108 



sulfide, polyvinylidene chloride, Eval, glass epoxy 
id a BT resin. 

^63. The process for producing a resin sheet 
5 havinA a filled via hole as claimed in claim 57, 

whereinXthe conductive metal sheet comprises at least 
r 3 one metal\ sheet selected from the group consisting of 

^-i a solder sheet, a copper sheet, a copper alloy sheet, 

i \ 

:=£ and a solde:$ plated metal sheet. 

I 10 \ 

53 64. The process for producing a resin, sheet 

a v ■ 

i s * havinq a filled^ via hole as claimed in claim 57, which 

ru \\ 

!a F includes a step whArein a wiring pattern that is 



electrically cojfm¥cted to the chip located in the 
f \ 

15 punched hole is formed on both surfaces of the resin 
sheet . \ 

■ \ 

65. A process for\ producing a resin sheet having 

\ 

a filled via hole filled^with a metal, which uses a 
20 punch and a die having a iaase with a die hole and 

which comprises: \ 

\ 

a step wherein a punche^ hole of a necessary 
pattern is formed in a resin sheet, 

a feeding step wherein th\ resin sheet having the 
25 punched hole formed therein and \a conductive metal 
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leet having a larger thickness than the resin sheet, 
sard conductive metal sheet being superposed on the 
resirtv sheet, are so fed onto the base that the resin 
sheet is on the base side, and 
5 a punching step wherein the punch is allowed to 

get close Relatively to the base and get away 

v 

relatively from the base to punch the conductive metal 

\ 

sheet, and a \chip of the conductive metal sheet thus 
punched is so Vocated in the punched hole previously 
10 formed in the resin sheet that a tip of the chip 

protrudes outside v the punched hole. 

\ 




66. The prqceMJ for producing a resin sheet 

having a filled Via' hole as claimed in claim 65, which 

\ 

15 includes a step wherein a wiring pattern that is 

electrically. connected\to the non-protruded side of 
the chip located in the \punched hole is formed on one 



surface of the resin sheet- 

\ 

\ 

\ 

\ 



20 67. The process for producing a resin sheet 

having a filled via hole as claimed in claim 65, which 
includes an etching step wherein a necessary wiring 
pattern is formed from each of\. the conductor layers. 
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[8. The process for producing a resin sheet 
having\a filled via hole as claimed in claim 65, 
wherein the punch is fabricated so as to be integrated 
with the cUe having a base with a die hole. 



V 

69. The process for producing a resin sheet 
havinq a filled via hole as claimed in claim 65, 

\ 

wherein the res^n sheet is formed from an insulating 
resin. \ 



70. The process for producing a resin sheet 
having a filled viaVhole as claimed in claim 69, 
wherein the resin shditj is formed from at least one 
insulating resin s^egfced from the group consisting of 

15 polyimide, polyester, polypropylene, polyphenylene 
sulfide, polyvinylidene phloride, Eval, glass epoxy 

and a BT resin. \ 

i 

\ 

\ 

71. The process for producing a resin sheet 
20 having a filled via hole as \cl aimed in claim 65, 

wherein the conductive metal sheet comprises at least 
one metal sheet selected from, the group consisting of 
a solder sheet, a copper sheeiy a copper alloy sheet, 
and a solder plated metal shee^. 

25 
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12. The process for producing a resin sheet 
havingVa filled via hole as claimed in claim 65, which 
includes\a step wherein a wiring pattern that is 
electrically connected to the chip located in the 
punched hoFe is formed on both surfaces of the resin 
sheet . 



10 



15 



20 



conductor layer fo 
metal sheet having 



73. A process for producing a resin sheet having 
a filled via ho^e filled with a metal, which uses a 
punch and a die having a base with a die hole and 
which comprises: 

a feeding step\/herein a resin sheet having a 

rmeW^n one surface and a conductive 
frger thickness than the resin 
sheet, said conductive foetal sheet being superposed on 
the resin sheet, are so fed onto the base that the 
resin sheet is on the basi* side, and 

a punching step wherein the punch is allowed to 
get close relatively to the\base and get away 
relatively from the base to \unch the conductive metal 
sheet, then the resin sheet i's punched by means of a 
chip of the conductive metal s'heet thus punched, and 
the chip of the conductive meta\ sheet is so located 
in the punched hole formed in th^ resin sheet that the 
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:hip comes into contact with the conductor layer and 
that a tip thereof protrudes outside the punched hole. 

The process for producing a resin sheet 

5 having \ filled via hole as claimed in claim 73, which 

\ . . 

includes -an etching step wherein a necessary wiring 

pattern is\ formed from each of the conductor layers. 



10 



75. The\^process for producing a resin sheet 
having a filled via hole as claimed in claim 73, 
wherein the . punch is fabricated so as to be integrated 
with the die having a base with a die hole. 



76. The probed/for producing a resin sheet 




15 having a filled v/a Kole as claimed in claim 73, 

\ 

wherein the resin sheet is formed from an insulating 

\ 

resin. V 

\\ 

\ 

77. The process f or ^producing a resin sheet 
20 having a filled via hole as claimed in claim 76, 

wherein the resin sheet is formed from at least one 

insulating resin selected frim the group consisting of 

V 

polyimide, polyester, polypropylene, polyphenylene 

\\ 

sulfide, polyvinylidene chloride, Eval, glass epoxy 

\ 

25 and a BT resin. \ 
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The process for producing a resin sheet 
having \ filled via hole as claimed in claim 73, 
wherein Yhe conductive metal sheet comprises at least 
one metalYsheet selected from the group consisting of 
a solder sheet, a copper sheet, a copper alloy sheet, 
and a solder, plated metal sheet. 



\ 
\ 

\ 



79. The process for producing a resin sheet 
having a filled^ via hole as claimed in claim 73, which 
includes a step wherein a wiring pattern that is 
electrically connected to the chip located in the 
punched hole is formed on both surfaces of the resin 
sheet . 




80. A process for producing a resin sheet having 
a filled via hole filled with a metal, which uses a 



Led 



punch and a die having a base with a die hole and 
which comprises: V 
20 a step wherein a punched hole of a necessary 

pattern is formed in a reAin sheet having a conductor 
layer formed on one surface, 

a feeding step wherein\the resin sheet having the 
punched hole formed therein and a conductive metal 
25 sheet having a larger thickneks than the resin sheet, 
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lid conductive metal sheet being superposed on the 
reVn sheet, are so fed onto the base that the resin 
shee\ is on the base side, and 

a\punching step wherein the punch is allowed to 
get clos\e relatively to the base and get away 
relative^ from the base to punch the conductive metal 
sheet, and\ chip of the conductive metal sheet thus 
punched is s\> x located in the punched hole previously 
formed in theVesin sheet that the chip comes into 
contact with thfe conductor layer and that a tip 
thereof protrude! outside the punched hole. 



15 



81. The process for producing a resin sheet 
having a filled viaL^as claimed in claim 80, which 
includes an etchinglfes wherein a necessary wiring 
pattern is formed from' £he conductor layer. 



20 



82. The process for producing a resin sheet 
having a filled via hole as\ claimed in claim 80, 
wherein the punch is fabricated so as to be integrated 



with the die having a base with a die hole. 



83. The process for producing a resin sheet 
having a filled via hole as claimed in claim 80, 
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erein the resin sheet is formed from an insulating 



in. 




B4 The process for producing a resin sheet 
5 having\a filled via hole as claimed in claim 83, 

wherein the resin sheet is formed from at least one 

\ 

insulating resin selected from the group consisting of 

\\ 

polyimide, polyester, polypropylene, polyphenylene 
sulfide, poly^yinylidene chloride, Eval, glass epoxy 
10 and a BT resirk 



85. The proceA for producing a resin sheet 
having a f illed A^&4hole as claimed in claim 80, 
wherein the conductive metal sheet comprises at least 

15 one metal sheet selected from the group consisting of 
a solder sheet, a copper sheet, a copper alloy sheet, 
and a solder plated metaY sheet. 

86. The process f or^roducing a resin sheet 

20 having a filled via hole asVclaimed in claim 80, which 
includes a step wherein a wiring pattern that is 
electrically connected to the\chip located in the 
punched hole is formed on both^surfaces of the resin 
sheet . 



25 
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17. A resin sheet having a filled via hole, 

comprising a resin sheet having a through hole in the 

thicknes^ direction and having a conductor layer 

formed orAat least one surface and a conductive metal 

chip inserted in the through hole and having a shape 

substantially corresponding to the through hole. 

\ 
\ 

88 The resin sheet having a filled via hole as 

\ 

claimed in claim\87, wherein the conductive metal chip 



10 is so inserted in\ the through hole that the chip is 
flush with the res\n sheet. 



89. The resii^sMeet having a filled via hole as 

claimed in claim fi7/w\ierein the conductive metal chip 

\ 

15 is so inserted in the through hole that the chip 

protrudes from at least bne surface of the resin sheet. 

90. The resin sheet having a filled via hole as 
claimed in claim 87, wherein the conductive metal chip 

20 comprises a metal or a composite metal punched from at 
least one metal sheet selected from the group 
consisting of a solder sheet, \a copper sheet, a copper 
alloy sheet, and a solder plated metal sheet. 
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•91 . The resin sheet having a filled via hole as 
claimed in claim 87, wherein the resin sheet is formed 
from an\insulating resin. 



92. ' \he resin sheet having a filled via hole as 

claimed inVlaim 91, wherein the resin sheet is formed 

\ 

from at least one insulating resin selected from the 



group consisting of polyimide, polyester, 
polypropylene, \polyphenylene sulfide, polyvinylidene 

V 

10 chloride, Eval,\ glass epoxy and a BT resin. 

\- 

\ 

93. A device for forming a conductive metal chip- 
inserted via hole, N comprising a die having a base with 
a die hole and a i^^h provided at the position 

15 corresponding toAh/die hole and capable of vertical 
moving relatively to the base, wherein the die and the 
punch are so arranged that by placing a resin sheet 
and a conductive metal sheet on the base in this order 
and then allowing the .punch to get close relatively to 

20 the base, a punched hole can be formed in the 

conductive metal sheet, and the moving position of the 
punch is so controlled that the punch is capable of 
stopping at such a position \that a chip of the 
conductive metal sheet thus punched can be inserted in 

\ 

25 a punched hole formed in the rjesm sheet. 
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4. The device for forming a conductive metal 
chip-i\serted via hole as claimed in claim 93, wherein 
the basAwith a die hole is a lower part of the die 
5 and the piLmch is provided on an upper part of the die, 
said upper \art being capable of getting close 
relatively tov the lower part of the die and getting 

away relatively from the lower part of the die. 

A 

\\ 

V 

]_0 95. The device for forming a conductive metal 

\ ' 

chip-inserted via *iole as claimed in claim 93, wherexn 

y 

the moving position^of the punch is so controlled that 
the punch is capable *of stopping at such a position 
that the lower end of WA punch and the upper surface 
15 of the resin sheet p^liMd on the base are almost flush 
with each other. V 



96. The device for forming a conductive metal 
chip-inserted via hole as claimed in claim 93, wherein 

20 the punch has a first stop-ppsition control means 

\ 

which serves not only to punch the conductive metal 
sheet placed on the resin sheet having a punched hole 
previously formed, said resin sheet being placed on 
the base, but also to stop the punch at such a 
25 position that the punched conductive metal chip can be 
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inserted in the punched hole formed in the resin sheet, 
arid a second stop-position control means which serves 
to form a punched hole in the resin sheet prior to 



insertion of the conductive metal chip. 



97\ A printed wiring board comprising an 
insulating substrate and conductor layers provided on 
at least both surfaces of the substrate, wherein the 
substrate Was a through hole formed by a punching 
10 press, the through hole is filled with a conductor by 
a punching press, and the conductor is electrically 
connected to tAe conductor layers. 



15 



98. The printed wiring board as claimed in claim 
97, wherein the ^^^lating substrate has a through 
hole formed in Wie thickness direction and has a 
conductor layer on at\ least one of the front and back 
surfaces, the through hole is filled with a conductor 
by a punching press, and^the conductor is electrically 
20 connected to at least a p^art of the conductor layer 

formed on at least one of \he front and back surfaces 
of the insulating substrate! 



99. The printed wiring board as claimed in claim 
25 98, which is obtained by so superposing the insulating 
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Substrate having a conductor layer on at least one of 
thk front and back surfaces and a conductor sheet on a 
baseXhaving a die hole that the insulating substrate 
is on\the base side, punching the conductor sheet by 



me 



ans of a punch capable of getting close to the base 



■A 



and getting away from the base, further punching the 
insulating substrate by means of a chip of the 
conductor stieet thus punched to form a through hole 
and inserting the chip in the through hole to 
electrically Connect the chip to at least a part of 
the conductor layer on at least one of the front and 
back surfaces of. the substrate. 




100. The prirf|fejfl wiring board as claimed in claim 
98, which has a inul&i-layer structure of three or more 
layers including the! conductor layer. 



101. The printed \wiring board as claimed in any 
one of claims 97 to 10% the conductor layer is formed 
from a metal . 



102. The printed wiriW board as claimed in claim 
101, wherein the metal is a\ least one metal or alloy 
selected from the group consisting of lead, tin, 
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sr and alloys containing any of these metals as a 
ma\i component. 




103. The printed wiring board as claimed in claim 
5. 97, wherein the conductor filled in the through hole 
is a chipXof a conductive metal sheet, which has been 
inserted in^the through hole of the insulating 
substrate by\^placing the conductive metal sheet having 
a thickness ec^ual to or larger than that of the 
10 insulating substrate on the surface of the insulating 
substrate having\or not having a through hole and then 

punching the conductive metal sheet, or a chip of a 

Y 

conductive metal sfiieett, which has been inserted in the 
through hole by"^*^hing the conductive metal sheet 
15 similarly to the ^bc$e and thereby punching the 

insulating substrate kiy means of a chip punched from 
the conductive metal sheet to form a through hole. 

A 



104. The printed wiring board as claimed in claim 

\ 

20 97, wherein the conductor^ is so inserted in the 

through hole that the conductor is almost flush with 
the insulating substrate o\o protrudes from the surface 
of the insulating substrate!- 
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105. A process for producing a printed wiring 
board, \omprising providing a conductor layer 
comprising a wiring layer or a metal foil on at least 
one surfac\ of an insulating substrate and then 
filling a tkrough hole of the insulating substrate 
with a conductor by a punching press to electrically 



connect the conductor to at least a part of the 
conductor layer! 



10 



15 



20 



106. The process for producing a printed wiring 
board as claimed in\claim 105, wherein an insulating 
substrate having a through hole formed in the 
thickness direction is Led and the through hole is 
filled with the co! ! r3tro)fe^r by a punching press. 

/A 

\ 

107. The process for producing a printed wiring 
board as claimed in claim\l05, wherein the insulating 
substrate is subjected to punching to form a through 



hole in the thickness direction and the through hole 
is filled with a conductor by a punching press to 
electrically connect the conductor to at least a part 
of the conductor layer. 



108. The process for producing a printed wiring 
25 board as claimed in claim 105, wkerein the printed 



# 
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iring board has a multi-layer structure of three or 
e layers including the conductor layer. 




l\9. The process for producing a printed wiring 
5 board claimed in claim 105, wherein the conductor 



layer comprises a metal. 



110. The process for producing a printed wiring 
board as claimed in claim 105, wherein the metal is at 
10 least one metal, or alloy selected from the group 

consisting of leW, tin, copper and alloys containing 

\ 



any of these metals as a main component 




111. A printed/Ji/ring board comprising an 
15 insulating sheet J^v/ng a wiring pattern formed on one 
or both surfaces and a\ conductor filled in a through 
hole that passes through the wiring pattern and the 
insulating sheet, whereirj at least one end of the 
conductor protrudes from ^he aligned surface of the 
20 insulating sheet and/or. thfe wiring pattern. 



25 



112. A multi-layer prinued wiring board obtained 
by laminating plural printed waring boards through 
insulating adhesive layers and \>ress-bonding the 
plural printed wiring boards together, wherein each of 



• # 
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:he printed wiring boards comprises an insulating 
shWit having a wiring pattern formed on one or both 
surfaces and a conductor filled in a through hole that 
passe\ through the wiring pattern and the insulating 
5 sheet, \and at least one end of the conductor has a 



15 



20 



protrusion which protrudes from the aligned surface of 



the insulating sheet and/or the wiring pattern. 

\ 

113. ^process for producing a multi-layer printed 
10 wiring boardy comprising: 

preparing plural printed wiring boards each of 
which comprises an insulating sheet having a wiring 
pattern formed cjn.one or both surfaces and having a 

d with a conductor, at least one end 
protruding from the surface of the 



through hole 
of said condu 




25 



wiring patter and/or the insulating sheet, 



laminating the\plural printed wiring boards 
through insulating adhesive layers, and 

press-bonding the\laminated plural printed wiring 
boards to allow the conductor protrusion of each 
printed wiring board to penetrate the adhesive layer 
and come into contact with\the wiring pattern and/or a 
conductive material of the neighboring printed wiring 
board so as to make electrica^L connection between the 
neighboring wiring patterns. 



• ♦ 
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.14. The process for producing a multi-layer 
printe\ wiring board as claimed in claim 113, wherein 
the thrc\gh hole is formed by punching. 

115. T\ie process for producing a multi-layer 
printed wiri\r$ft board as claimed in claim 113, wherein 
the throughrf^ngfre is formed by punching and the 
conductors inserted in the through hole by a 
10 punching press 1 



